Chapter 30 Vascular Disorders of the Kidney
duplex ultrasonography are unknown, and its clinical utility is
probably limited.
Computed tomography (CT) with intravenous iodinated contrast (i.e., CT angiography [CTA]) permits high-resolution evaluation of the arterial vasculature and can be a very useful
diagnostic imaging study, particularly in patients with normal or
near-normal kidney function. Its use is limited in patients with
more significantly impaired kidney function due to the risk of
contast-induced AKI. Magnetic resonance angiography (MRA)
with intravenous contrast is also useful for detecting RAS. Gadolinium administration to patients with advanced kidney disease
(GFR <30 mL/min) may be contraindicated because of the risk
of nephrogenic fibrosing dermopathy, although this appears to be
much less of a concern or contradiction with the newer
gadolinium-containing contrast agents. Overall, CTA and MRA
appear to have similarly high sensitivity and specificity in the
assessment of patients with possible atherosclerotic RAS.
Nuclear imaging using technetium-99m diethylene triamine
pentaacetic acid (99mTc-DTPA) or technetium-99m mercaptoacetyltriglycine (99mTc-MAG3) to assess isotopic uptake and
excretion in each kidney before and after the administration of a
short-acting ACE inhibitor has been used in the past but has
fallen out of favor due to limited specificity and lack of sensitivity
in patients with bilateral RAS. The most sensitive and specific
test—but also the most invasive—is renal arteriography, which
remains the gold standard for the detection of RAS.
At some centers, flow measurements can be obtained at the
time of arteriography. An added advantage of arteriography is
that angioplasty and stenting can be performed during the procedure (discussed later) if appropriate. Because of the frequent
occurrence of accessory renal arteries, an aortogram must be performed rather than selective renal angiography to ensure that all
vessels are visualized.
Treatment
Patients with atherosclerotic RAS typically have coexistent cerebrovascular, coronary, and peripheral vascular disease as the
result of a long history of multiple risk factors such as cigarette
smoking and hyperlipidemia. Clinicians should recognize this
high cardiovascular risk and understand that long-term outcomes
for patients with atherosclerotic RAS are often determined by
coexisting nonrenal atherosclerotic disease. The absolute risk of
developing end-stage renal disease (ESRD) is increased for
patients with atherosclerotic RAS compared with those without
RAS, but the risk is much less than the risk of clinically significant
coronary artery disease, symptomatic peripheral vascular disease,
heart failure, or stroke. As with atherosclerotic disease in other
arterial circulations, atherosclerotic RAS should prompt efforts
for intensive lipid lowering, use of aspirin, smoking cessation, and
control of hypertension and diabetes mellitus.
Intervention for atherosclerotic RAS remains controversial
despite several randomized clinical trials designed to investigate
the benefits and risks of medical management compared with
angioplasty and renal artery stenting. Small clinical studies have
suggested that renal artery angioplasty and stenting may improve
blood pressure control in selected cases of atherosclerotic RAS,
but identifying which patients may benefit has been problematic,
and many have little or no improvement in blood pressure or are
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not able to significantly reduce the number of required antihypertensive medications. Randomized, controlled clinical trials
have not demonstrated significant clinical benefit in terms of
blood pressure control, kidney function, or mortality for most
patients with atherosclerotic RAS.
Renal artery angioplasty and stenting carry a risk of acute
worsening of kidney function due to atheroembolic disease, contrast nephropathy, or in-stent thrombosis, among other technical
complications, and the procedures may lead to irreversible, progressive kidney dysfunction and ESRD. Decisions to correct atherosclerotic RAS with angioplasty and stenting or surgery must
be made on a case-by-case basis, considering underlying kidney
function, severity of hypertension, tolerance to antihypertensive
medications, unilateral or bilateral RAS, atherosclerotic disease
in other vascular beds, and life expectancy based on age and other
comorbid conditions. There is no role for angioplasty alone
without stenting in most patients with atherosclerotic RAS due
to the high risk of recurrent stenosis.
Medical management of hypertension in patients with atherosclerotic RAS must take into consideration other comorbid conditions. Use of ACE inhibitors, ARBs, and diuretics is often very
effective, but patients treated with these agents must be monitored closely for further compromise of their kidney function.

Fibromuscular Dysplasia
Fibromuscular dysplasia (FMD) is a nonatherosclerotic, noninflammatory disease that causes RAS. FMD typically affects young
women more than other groups. The cause is not established, but
it is thought to be a developmental defect. Depending on the
population, FMD is responsible for 10% to 25% of all renovascular hypertension and is therefore much less common than atherosclerotic RAS.
FMD most commonly affects the renal arteries (bilaterally in
about 35% of affected patients), but carotid and vertebral arteries
can also be affected. Although FMD is often thought of as a
disease of young women, men and older patients can be affected.
Classification of FMD is based on the histologic layer of the
artery involved (i.e., intima, media, or adventitia) (Table 30-2).
Medial fibroplasia with a mural aneurysm is the most common
cause of FMD in adults (70% of cases). It consists of alternating
fibromuscular ridges and aneurysmal segments in the distal two
thirds of the renal artery and has a classic string-of-beads appearance on angiography (Fig. 30-3). Perimedial fibroplasia of the
outer one half of the media produces severe multifocal stenosis
and causes about 15% of FMD in adults.

TABLE 30-2 HISTOLOGIC CLASSIFICATION OF
FIBROMUSCULAR DYSPLASIA
SUBTYPE
Medial fibroplasia

PERCENTAGE OF
CASES (%)

RADIOLOGIC
APPEARANCE

60-70

String of beads with
aneurysms
String of beads without large
aneurysms
Smooth tubular stenosis
Focal or smooth stenosis
Focal or smooth tubular
stenosis

Perimedial fibroplasia

15

Medial hyperplasia
Intimal fibroplasia
Adventitial fibroplasia

5-15
1-2
<1

